ABSTRACT Only recently, the broad research program of embodied cognition has fuelled a substantial and ongoing body of research at the crossroads of cognitive science and film studies. Two influential theories of embodiment that have received considerable attention among film scholars are: Conceptual Metaphor Theory (originated in the field of cognitive linguistics) and Embodied Simulation Theory (originated in the field of neuroscience). Despite their intimate relationship, both theories have been rarely addressed together in the context of film studies. This article takes on the challenge of combining both perspectives into a unified embodied model for understanding conceptual meaning in cinema. The study is driven by two key assumptions, namely: (1) that meaning in film is metaphorically mapped within our sensory-motor system and (2) that embodied simulation processes in the brain allow for the viewer to infer this meaning from the evidence provided by the film. To clarify both assumptions, the article will present a discussion of the theme of embodiment at three levels of analysis: the conceptual level (how is meaning embodied in the human mind?), the formal level (how is this meaning structured in the visual mode of expression?) and the receptive level (how is the viewer able to infer this meaning on the basis of the evidence provided by the form?). The grounding problem of fictional subjectivity in cinema (that is, how are viewers able to attribute mental states to fictional characters in films?) will be used to test the validity of both claims.
Introduction
O ver the past three decades, various strands of cognitive science (linguistics, psychology, philosophy, neuroscience, anthropology) have embraced the thesis of "embodiment". Central to this thesis is the idea that cognition is not simply a computational process, but a biological phenomenon with a firm grounding in bodily, social and cultural experience. In conjunction with this theoretical shift, cognitive film scholars have been increasingly adopting some of the newly introduced concepts of this framework to shed new light on the creative and receptive aspects of cinema. Two major theories in particular have attracted considerable attention in recent years: George Lakoff and Mark Johnson's Conceptual Metaphor Theory (henceforth, CMT) and Vittorio Gallese's Embodied Simulation Theory (henceforth, EST). CMT proposed a theory of embodiment according to which humans reason about abstract concepts in terms of concrete concepts by a process of "metaphorical mapping" Johnson, 1980, 1999) . EST introduced a theory of embodiment according to which individuals, aided by a common neurological mapping (the so-called "mirror-neuron system"), make use of their own mental states or processes in functionally attributing them to others (Gallese, 2009 (Gallese, , 2011a Gallese and Sinigaglia, 2011) . As literature indicates, both accounts have fuelled a substantial and ongoing body of research at the crossroads of cognitive linguistics and film studies, on the one hand (for example, Buckland, 2000; Branigan, 2006; Forceville and Jeulink, 2011; Kappelhoff and Müller, 2011; Ortiz, 2011; Forceville and Renkens, 2013; Winter, 2014; Kravanja, 2014a, 2015a; Bálint and Tan, 2015; Fahlenbrach, 2016) , and neuroscience and film studies, on the other hand (for example, Hasson et al., 2008; Grodal, 2009; Guerra, 2012, 2015; D'Aloia and Eugeni, 2014; Heimann et al., 2014 Heimann et al., , 2016 D'Aloia, 2015; Ward, 2015; Lankinen et al., 2016) . Despite the intimate relationship between metaphor interpretation and embodied simulation (ES) (for example, Gallese and Lakoff, 2005; Gibbs, 2006) , both theories have been rarely addressed together in the context of film studies. This article takes on the challenge of combining both perspectives into a coherent embodied theoretical framework for understanding meaning-making in film. To structure this exercise in interdisciplinarity, we appeal to the inferential model of communication, as originally advocated by Paul Grice (1989) and further elaborated by Wilson and Sperber (2012) . This model offers not only a coherent theoretical narrative that is general enough for us to map both theories, but also a narrative that connects up most fittingly with the embodied view. First, there is the anchor point of "manifestness" or "derivativeness" (see also Searle, 1998: 141) . The inferential model of communication proposes a model of communication according to which modes of expressions (for example, languages, films) are not merely conceived as code systems, but foremost as providers of evidence (that is, manifestations) of an underlying thought (Wilson and Sperber, 2012: 2) . 1 Second, there is the anchor point of "mind reading" (Wilson and Sperber, 2012: 233) . Inferential comprehension sees both communicator and audience as deeply involved in a process of mind-reading in which the recipient infers the underlying thought from the evidence directly provided by the formal expression. 2 Both anchor points allow us to unify both theories in one embodied model of communication that can be best summarized in the following dense manner:
(1) Humans (for example, artists) have the intention to convey thought to others. This thought is embodied. Conceptual metaphor exemplifies one kind of cognitive mechanism through which this principle of embodied cognition operates.
(2) Meaning is a form of derived embodied thought. Modes of expressions (for example, language, cinema) are meaningful insofar they provide evidence of this underlying embodied thought (1) (for example, insofar films offer manifestations of conceptual metaphors). (3) Comprehension occurs when a perceiver (for example, film viewer) infers this underlying embodied thought (1), as embodied in the mode of expression (2). This mind-reading is facilitated by ES processes in the perceiver.
Each of the three premises above considers a corresponding set of theoretical concepts, questions and challenges that is central to the apprehension of our argument. The first assumption involves an inquiry into the concept of embodied cognition. It explores, among other questions, how thought is grounded in perception (Barsalou, 1999 (Barsalou, , 2008 and how abstract concepts are metaphorically structured in terms of concrete concepts Johnson, 1980, 1999) . The second assumption underlies the question of how thought, as conceptually embodied, can be manifested in a perceptual form or mode of expression. It involves such questions as to how the same conceptual metaphors, as identified in language, may be transferred to images (see also Forceville, 2009 ). As we shall see, the nature of this task, which challenges the discrimination between vision and thinking, is intimately connected to the pioneering work of Rudolf Arnheim (1954 Arnheim ( , 1969 . Last, the third assumption involves the question of how this embodied meaning, as manifested in a perceptible form, can be inferred by the perceiver of the form on the basis of his or her neurological embodiment. As stated, this question primarily relates to Gallese's work on ES. As can be seen, each premise takes the notion of embodiment to a different level.
The first premise discusses the theme at the level of concepts, the second one, at the level of form, and the third one, at the level of the recipient of the form. The higher levels are only accessible if the previous ones are satisfied. For instance, one can only address the question of how meaning is embodied at the formal level, if this meaning has an embodied structure at the conceptual level. Similarly, one can only examine how meaning in a mode of expression triggers a simulation process in the viewer, if the preceding condition of embodied meaning at the formal level is satisfied.
The first theoretical section of the article is organized in such a way as to mirror this three-part structure. Thereby much attention will be given to the middle part, in particular to the challenge of translating the complexity of conceptual metaphor at the cognitive level to the context of visual form. In the second application part of our article, we will test the rigidity of our argument by considering it as a solution to the grounding problem of two abstract categories of fictional subjectivity in film, namely visual perception and emotions. This problem can be situated on the intersection of theory of mind and narrative comprehension (for example, Palmer, 2004; Zunshine, 2006; Bernaerts et al., 2013) , and involves the question of how viewers are able to attribute mental states to fictional characters in cinema.
Theorizing embodiment From standard cognitive science to embodied cognition. The task of characterizing the concept of embodied cognition often amounts to a comparative study of the way the discipline of cognitive science has evolved from a standard disembodied take on mind and reason, as established in the 1960s, 1970s and 1980s, to a principally embodied one, as the view became prominent (again) in the 1980s and onwards. 3 Subsequently, a characterization of embodied cognition arises largely from a description of the problems involved in its counterpart, standard cognitive science, as well as a description of the way the notion of embodiment has been proposed to offer a solution to these problems. Broadly speaking, the umbrella term of "standard" or "first-generation" cognitive science refers to a view of cognition according to which the functions of thought and reason are represented by formal abstract models (for example, Fodor, 1975 Fodor, , 1983 . In these systems the workings of the functional relations of the mind are described in analogy to the formal logic of a digital computer. On this computational view of the mind, which can be attributed primarily to generative linguistics, information processing psychology and classical artificial intelligence, cognition is studied in isolation from the body and the physical, cultural and social world in which it thrives (see also Lakoff and Johnson, 1999: 75; Gallese and Lakoff, 2005: 456) . To look at its underlying stages more closely, let us consider Fig. 1 .
In the first stage, human sensory-motor experiences with the physical world give rise to the neural activation of perceptual states. In the second stage a subset of these perceptual states are transduced into a completely new representation language, what Barsalou (1999: 578) refers to as the "amodal symbol system". The system is called amodal because it is inherently nonperceptual. It involves larger representational structures such as feature lists, frames, schemata, semantic networks and production systems, that do not bear any correspondence to the perceptual states that produced them. It is here that we can see an analogy to language. As Barsalou (1999: 578) writes: "Similarly to how words typically have arbitrary relations to entities in the world, amodal symbols have arbitrary relations to perceptual states. Just as the word 'chair' has no systematic similarity to physical chairs, the amodal symbol for chair has no systematic similarity to perceived chairs". In the third stage, then, these abstract, disembodied structures are retracted in support of all the higher cognitive functions, including knowledge and thought.
As Barsalou (1999: 580) and others have emphasized, the computational theory of mind faces many unresolved questions. In addition to the lack of empirical evidence ("do amodal symbols exist?"), there is the transduction problem ("if they exist, how then, are the perceptual states mapped into amodal symbols?"), and its reverse, the symbol grounding problem (how are amodal symbols grounded in perception?). As a way to illustrate the latter problem, authors typically refer to John Searle's (1980) famous "Chinese Room Argument" (see also Searle, 2004: 62; Shapiro, 2011: 95) . Searle has constructed this thought experiment with the purpose of showing how the mental world cannot be compared with the workings of a computer program, no matter how complex and sophisticated it is. The author invites us to imagine a room, the so called "Chinese room", in which an English speaker (let's say John Searle himself), who has no understanding of the Chinese language, is contained. Inside the room, John has an instruction manual in English that tells him systematically which symbols he has to write down in response to the Chinese characters that he is receiving through the slot of the room. From the viewpoint of a person outside the room with a genuine understanding of the Chinese language the symbols that John is receiving are questions in Chinese and the symbols he is sending out are apt responses to these questions. To the Chinese speaker John appears to understand Chinese. Yet, to us, the reader who is aware of the experiment, John does not understand Chinese. What occurs inside the room is simply the manipulation of symbols according to their "syntax". Actual understanding, however, involves semantics, knowing what these symbols stand for or mean. The bottom line of the experiment is that symbols do not acquire meaning simply in virtue of bearing relationships to other symbols. It demonstrates, to cite Glenberg and Robertson (2000: 381) , "that abstract, arbitrary symbols, such as words, need to be grounded in something other than relations to more abstract arbitrary symbols if any of those symbols are to be meaningful".
It is in specifying this "something other" that "secondgeneration" cognitive science, or the cognitive science of the "embodied mind" comes in (see also Shapiro, 2011: 91) . The theme of embodiment is vast and complex, covering many interpretations and variations (see, for example, Wilson, 2002; Shapiro, 2011) . Nevertheless, there seems to be a general consensus among cognitive scientists of different strands as to its basic claim, the assertion that the human cognitive system does not so much involve a disembodied Cartesian mind manipulating symbols according to rules, but a mind that is based upon human interaction with the physical, social and cultural dimensions of the world around us. Embodiment thus comprises both a sensory-motor aspect as well as a cultural one. Various accounts of embodiment emphasize, to greater and lesser extent, this coexistence of body and culture. On a more general note one can say that cognitive anthropologists have a tendency to stress the cultural dimension of embodiment, whereas cognitive neuroscientists and psychologists commonly emphasize its bodily dimension (see also Coëgnarts and Kravanja, 2015a: 22-25) . Two influential approaches of embodiment that authors frequently appeal to for illustrating the bodily dimension of cognition, are Lawrence Barsalou's (1999) account of "perceptual symbols" and Johnson's (1980, 1999) account of "conceptual metaphors". For sake of clarity and comparison, we will illustrate both theories and their intersection by contrasting standard cognitive science, as schematically represented in Fig. 1 , with the visual representation of embodied cognition, as sketched out in Fig. 2 .
As with amodal symbol systems, perceptual states arise in sensory-motor systems. However, the crucial difference with Fig.  1 lies in the second stage. Rather than transducing a subset of a perceptual state into a completely new representational language, a "perceptual symbol system", as Barsalou (1999: 578) calls it, extracts a subset of a perceptual state and stores it for later use as a symbol. In contrast to amodal symbols, perceptual symbols are not arbitrary, but modal and analogical. They are modal because they are represented in the same systems as the perceptual states that produced them. On this view, perception and cognition are not two independent systems. Instead, both systems share a common representational system. Because perceptual symbols are modal, they are also analogical. The structure of a perceptual symbol corresponds, at least somewhat, to the perceptual state that produced it. It is here, against the background of what Barsalou calls an "analogue model symbol", that one can also consider Lakoff and Johnson's notion of an "image schema" (Johnson, 1987; Lakoff, 1987) . Image schemas are recurring, highly schematic dynamic structures, which arise from, or are grounded in, human sensory-motor experience (Hampe, 2005: 1) . They include such basic orientational schemas as FRONT-BACK, LEFT-RIGHT, TOP-DOWN, IN-OUT, and so on. They are often referred to as "basic" concepts in that they derive directly from recurring dynamic patterns of sensory-motor interactions in a physical world. For instance, we come to understand the basic distinction between "in" and "out" simply in virtue of our bodily interaction with all sorts of bounded regions (for example, rooms, vehicles, clothes, and so on) (Johnson, 1987: 21) . Likewise, the SOURCE-PATH-GOAL schema is grounded in our experience of physically moving from one location to another. These basic structures salient in most of our everyday experiences, then, can be extended and elaborated metaphorically, as Johnson (1987: 34) argues, to connect up different aspects of conceptual meaning. For instance, we project the physical logic of CONTAINMENT onto such nonspatial entities as story events ("Tell me your story again, but leave out the minor details"), visual fields ("I have him in sight"), and agreements ("Don't you dare back out of our agreement"), and so on. It is here that Lakoff and Johnson's influential concept of "conceptual metaphor" comes into prominence. Cognitive linguistics, the discipline in which the concept originated in the early 1980s, maintains the view according to which thought is "largely metaphorical, making use of the same sensory-motor system that runs the body" (Lakoff, 2003: 3) . 4 The basic idea is that metaphor is not simply a rhetorical, linguistic device, but a cognitive tool that allows humans to reuse their resources of bodily experience (that is, source domains) to reason about more abstract and less defined concepts (that is, target domains). From this perspective, the various linguistic expressions (for example, "The deadline is approaching", "Time flies by") are merely the surface manifestations of an underlying conceptual metaphor (for example, TIME IS SPACE). 5
From linguistic meaning to embodied meaning. Having considered how the world of thought is embodied, we can now move outside the mental realm by considering how this meaning relates to the level of form or mode of expression. Following a similar structure as the previous section, we will discuss this question by opposing two views of meaning: the conceptual or propositional view and the embodied view. Likewise, we will illuminate the latter model by contrasting it with the former one.
The conceptual or propositional theory of meaning, as Mark Johnson (2007 Johnson ( : 8, 2013 : 21) calls it, assumes that meaning in all modes of expressions (including the visual arts) is essentially linguistic in nature. Underlying this view is a line of reasoning, anchored in standard cognitive science, which can be best summarized as follows:
(1) Form is considered meaningful insofar it prompts the perceiver of the form to infer thought. (2) According to the standard view of cognition, thought is characterized by disembodied formal symbols. (3) Disembodied formal symbols share a structure that is similar to language (that is, the "language of thought" hypothesis). (4) Therefore, meaning in form is regarded solely as a property of language. (5) If other non-verbal modes of expression such as music or the visual arts have any meaning it can only be via structures similar to language.
On this reductionist view, the meaning of the formal expression (for example, a linguistic expression, a work of art) is reduced to sentence meaning. It entails that to infer the meaning of the formal expression one does not have to rely on psychological content (for example, intentions) or on the way the mind is embodied. After all, both thought and mode of expression share a structure that is like language. Therefore, it is sufficient to consider the arbitrary linguistic codes and conventions of the expression to infer the meaning of the expression. In film studies this idea is perhaps best exemplified in the work of film theorist Christian Metz (1974) . Influenced by Saussurean structuralism, he proposed the idea that film can be studied as a form of linguistic discourse (that is, the "film-as-language" hypothesis).
By contrast, the embodied view of meaning, as forwarded by Mark Johnson (2007 Johnson ( , 2013 , proposes a somewhat different approach to meaning. On this view, formal expressions are foremost manifestations of an underlying cognitive process of meaning-making that is grounded in bodily knowledge. Underlying this view is a line of reasoning, anchored in embodied cognitive science, which can be put as follows:
(1) Form is considered meaningful insofar it prompts the perceiver of the form to infer thought. (2) According to the embodied view of cognition thought is grounded in embodiment. (3) Therefore, meaning in form is regarded as a property of embodied thought. Form provides the perceiver of the form with evidence of this underlying process of embodied meaning-making. (4) Language constitutes only one mode of evidence by virtue of which these embodied processes appeal to human senses. (5) Therefore, meaning is not restricted to linguistic meaning.
By considering formal expressions as vehicles for conveying embodied thought, the embodied view of meaning assumes a distinction which is absent from the classical view of meaning where both the meaning at the conceptual level and the meaning at the formal level conjoin on the basis of their matching linguistic structure (conceptual meaning = linguistic meaning). Consequently, because this approach does not equate the meaning of a formal expression with linguistic meaning, but with the embodied thought underlying it, thereby considering the latter instead as evidence for the former (thus separating both), the embodied view logically opens itself up to a relation between two distinctive questions of embodiment:
(1) How is thought embodied at the conceptual level? (2) How is this thought, embodied at the conceptual level, embodied at the formal level? (for example, How does conceptual metaphor manifests itself in form?)
We have already addressed the first question in the previous section of our article. The second question, however, requires a further elaboration of the relation between form (the domain of perception) and content (the domain of thought). More generally, we can distinguish here between two general categories of form in which the embodiment of concepts may appeal to us, namely the category of form that is solely or primarily verbal in nature (for example, language) and the category of form that is solely or primarily non-verbal in nature (for example, film). The first category has been studied most systematically in the discipline of cognitive linguistics. It involves, among others, the study of how conceptual metaphors are manifested linguistically and how image schemas are extended metaphorically to structure abstract concepts in language. Studies can be found on many concepts ranging from time (for example, Johnson, 1980,1999; Boroditsky, 2000; Gentner, 2001; Gentner et al., 2002; Evans, 2003; Núñez and Sweetser, 2006) and emotions (for example, Kövecses, 2000) to mental faculties such as seeing (for example, Lakoff, 1995; Yamanashi, 2010) and thinking (for example, Lakoff and Johnson, 1999: 393-399; Yu, 2003 Yu, , 2004 Gibbs, 2005: 97; Johnson, 2007: 165) . Over the years, however, this one-sided emphasis on linguistic manifestations has been criticized. For instance, some scholars have warned CMT for the danger of circular reasoning, the fallacy that CMT attempts to demonstrate the conceptual nature of metaphor (their central claim) solely by considering linguistic concepts (see also Gibbs and Perlman, 2006; Forceville, 2009; Forceville and Jeulink, 2011; Pecher et al., 2011) .
Consequently, to overcome this fallacy, researchers have to broaden the debate from simply considering how embodied metaphors underlie linguistic expressions, to examining how they also underlie meaning in other forms of expression. It is here that the importance of the second category of non-verbal form comes into play. Indeed, if metaphor operates independently of form or mode of expression, as Lakoff and Johnson claim, then it is vital to demonstrate that meaning in the visual arts is structured in the same embodied and metaphorical way as meaning in language (see also Johnson, 2007; Forceville, 2009: 212) . In examining the validity of this hypothesis, however, scholars are confronted with the challenge of addressing the ontological difference between words and images, or in the light of this article, between language and film. As repeatedly pointed out in literature, both modes of expression are significantly dissimilar, having both a distinctive reality status (for example, Gaut, 2010: 52; Grodal, 2016) . Language is characterized by a formal and symbolic structure that bears no relation to the salience of the first-order world of perception. It is precisely this breach with reality that makes language such a popular field for the study of metaphor. Because language has a nature that resembles somehow the conceptual nature of the mind, the former is capable of labelling the concepts of the latter (including the concepts of metaphor) directly and unambiguously (for example, one can recall the abstract concept of emotion simply by the word "emotion"). Film, by contrast, does not share this holistic and analytic nature of language. Instead, it has a nature that to an extent resembles the reality it represents. Precisely because of its ontological disanalogy to language, film is encountered with a conceptual concern that at first sight seems to impede a metaphorical analysis of the medium (see also Grodal, 2016) . This concern amounts to a problem which can be articulated as follows: if conceptual metaphor involves a mapping between two different conceptual domains, and film, due to its phenomenological concreteness and lack of generality does not exist of concepts, how is it possible then, that film, like language, can exhibit the property of expressing conceptual metaphors? If the medium of film wishes to overcome this problem, it, therefore, has to exhibit a capacity that resembles somehow the abstract-analytic ability of language and mind (that is, the ability of imposing a structure onto the firstorder world of human perception). The task, then, is to identify something that can impose such a structure. In other words, how can visual images, despite their concrete nature, elicit such abstractness?
A pioneering answer to this question has been proposed by the famous film theorist and perceptual psychologist Rudolf Arnheim (1954 Arnheim ( , 1969 . Arnheim systematically challenged the dualistic view of meaning according to which images of art (the domain of visual perception) cannot exhibit concepts (the domain of thought). According to him, the visual arts offer more than merely illustrations of events or things. They are a homeground of what he calls "visual thinking" (Arnheim, 1969: 254) . For Arnheim (1969: 271) works of visual art are the "strongest, purest, most precise embodiment of the meaning that, consciously or unconsciously, he [the artist] intends to convey". To trace visual thinking in the images of art, Arnheim (1969: 255) argues, one must look for "well-structured shapes and relations", for it is through these "abstract patterns" that the "concepts or the central thought of the work" are spelled out. He illustrates his point by discussing numerous examples: from thinking in children's drawings to abstract patterns in visual art. One can find an illuminating example of the latter in his comparison of Camille Corot's figurative painting Mother and Child on the Beach and Henry Moore's non-figurative sculpture Two Forms (Arnheim, 1969: 271-273 ) (see Fig. 3 ).
Both works convey a similar theme by their analogous structural skeleton and inherent patterns of forces. In both cases, the themes of "protection" and "concern" are embodied in the way one figure (that is, the mother, the larger of the two units) bends over and reaches to a second figure (that is, the infant, the smaller of the two unites), thus "holding it down, protecting, encompassing, receiving it". As Arnheim (1969: 269) points out, this curving wave shape, as seen embedded in both works, is an "abstract pattern" of form. This abstractness displays generality, which allows the work to reach the conceptual essence of a kind of thing.
Consequently, if images are indeed able to reach generality, as Arnheim claims and illustrates, and this generality is conditional for initiating conceptual metaphors, then, we might assume that images, and by extension films, are able to elicit conceptual metaphors as well. Thereby the crucial question to answer is as follows: how can this generality, of which Arnheim speaks in relation to paintings and drawings, and which is conditional for metaphor, be reached in cinema? Elsewhere (Coëgnarts and Kravanja, 2016d: 121) we have argued that this condition of structure can be imposed onto the real-life in front of the camera by the forced actions of filmmaking (for example, mise-en-scene, framing, editing, and so on). Underlying this claim is a set of propositions which can be summarized as follows:
(1) Conceptual metaphors map the structure of concrete source domains onto abstract domains of experience. (2) These source domains are driven by the inferential logic of image schemas (that is, abstract patterns of human sensorymotor experience). (3) In film, these image schemas are vividly triggered by the application of various cinematic devices. As a result, the filmed event obtains a formal unity and generality that provides coherence: it acquires characteristics that, like language, can be analysed. (4) The articulation of these structural patterns in the filmed event, in turn, allows the possibility of metaphorical expansion, that is, the inferential spatial logic of image schemas, as elicited through one or more cinematic devices, may be mapped onto the inferential logic of abstract target domains. (5) In film, these target domains are mainly elicited metonymically, that is, they involve mappings within one single conceptual domain rather than mappings across two distinctive conceptual domains. 6
Our previous work (Coëgnarts and Kravanja, 2012 , 2014b , 2015b , 2016a Coëgnarts et al., 2016) can be seen as a series of attempts to explore and illustrate this line of reasoning with respect to various target domains of character subjectivity. Two such case-studies (character perception and character emotions) will be presented in the second application part below of this article.
From decoding signs to ES. If we assume that meaning is indeed embodied in the mode of expression, how, then, is the viewer able to infer this meaning? As mentioned in the previous part, according to the message or code model comprehension is reached effortlessly by way of decoding the syntax of the form of the message. On this view, the perceiver of the form comes to know the meaning of the form simply by looking at the objective language-based rules of the form in question. Such a rule applying approach to meaning, however, eliminates the significance of embodiment. For instance, it does not require that we take into account the embodied morphology of both communicator and recipient as well as the embodied underpinnings of the formal expression. One merely has to look at the linguistic meaning of the transmitted sign to formulate the concept to which the sign refers.
More recently, however, in conjuncture with the paradigm change from standard cognitive science to embodied cognition, Vittorio Gallese proposed an embodied approach to comprehension and social cognition, one that has its roots in the neurologic constitution of the recipient's brain. He labels this approach "Embodied Simulation" (often shortened ES). The central idea underlying this concept is that "people reuse their own mental states or processes in functionally attributing them to others, where the extent and reliability of such reuse and functional attribution depend on the simulator's bodily resources and their being shared with the target's bodily resources" (Gallese and Sinigaglia, 2011: 518) . This neural bond is driven by the discovery of mirror neurons in the macaque monkey brain and evidence for the existence of a similar mirror mechanism in the human brain Rizzolatti et al., 1996 ; see also Gallese, 2001 Gallese, , 2003 . Mirror neurons are claimed to map the sensory description of others' expressive acts (for example, actions, emotions and sensations) onto the perceiver's own motor, visceromotor and somatosensory representations of those acts (Gallese and Sinigaglia, 2011: 512) . This mapping enables one to perceive the action, emotion or sensation of another as if she were performing that action or experiencing that emotion or sensation herself. Because they discharge both during the execution and the observation of a given behaviour, mirror neurons have been considered to be conditional for mind-reading and a variety of related concepts such as intersubjectivity, empathy and theory of mind. Hence, since film, like all other arts, exemplifies a mediated form of intersubjectivity between a filmmaker and his creative team (see also Gallese and Guerra, 2012) , on the one hand, and the film viewer, on the other hand, it can be assumed that EST has a significant role in the way audiences grasp the meaning of actions and sensations in films. The line of reasoning underlying this hypothesis can be put as follows:
(1) Meaning in film is grounded in sensory-motor experiences (for example, through the mechanism of conceptual metaphor). (2) Hence, to grasp this meaning, the viewer has to relate to these experiences (given the dependency of the former on the latter). (3) Arising problem: Films deal with the perception of actions, sensations and emotions of others. How, then, can the viewer connect up with these expressive acts if he or she is not performing or experiencing these acts him or herself when viewing the film? (4) Suggesting solution: Viewers are able to connect up with the expressive acts of others (and thereby with the meaning grounded in these acts), because simulation mechanisms in the human brain allow for such connections.
Examining this assumption has been central to the collaborative work between Gallese and film scholar Michele Guerra Guerra, 2012, 2015) . In their specification of the relation between EST and cinema, they have pointed out that viewers are not only bodily engaged (in terms of sensory-motor motor cortex activation) during the observation of the actions and emotions of actors and actresses (the most obvious level of embodiment), but also during the observation of the actions of cinematic devices (for example, camera movements, changes of shot scale, different editing techniques, and so on). Support for this claim can be found in two experimental studies that were recently performed (Heimann et al., 2014 (Heimann et al., , 2016 . The results of these experiments demonstrated, among others, that the indicator of sensory-motor activity (the so called "central mu rhythm ERD") may vary depending on the kind of editing system (for example, continuity editing versus violations of the 180 degrees rule) and the type of camera movement (for example, zoom, steadicam, dolly). For instance, with regard to the latter, the sensory-motor areas of the brain were found to be more active in cases for videos that were filmed while approaching the scene with a steadicam (Heimann et al., 2014) .
If ES processes have a major role in prompting the actions of both characters and stylistic devices in the viewer, where, then, do emotions and top-down processes, these two other important components of the film experience, fit in this picture? Torben Grodal's (2006 Grodal's ( , 2009 ) general model of visual aesthetics, which he labels the PECMA flow (short for perception, emotion, cognition and motor action), might provide some insight here. For instance, in the previous section we have already argued that significant forms (that is, forms that exhibit image schematic structures) are vital in embodying meaning in visual expressions. In light of this claim, Grodal has argued that the discovery of these essential features, which he situates within the first stage of the flow, works in tandem with positive emotional responses from the limbic system. As he argues, "the function of the visual cortex is finding salient forms in the chaos of information that arrives through the eyes and the brain receives a small emotional reward every time it discovers a significant form" (Grodal, 2006: 4) . 7 Consequently, one might assume that ES processes in the viewer are more stimulated insofar they conjoin with the perception of significant forms that, from an emotional point-of-view, are more rewarding. 8 Furthermore, Grodal (2009: 148-149) has claimed that emotions also have a significant role in the second stage of the PECMA flow, the process of associating or matching the significant input to stored memories and schemata. As he writes, these memories are stored with an "emotional tag or marker" that indicates how to relate to these significant forms. This stage can be seen as a top-down procedure insofar as this matching or reconstruction presupposes metacognitive functions (see also Shimamura, 2013: 133) . Another top-down flow which is worth mentioning in light of this article is that what Grodal (2009: 152) refers to as "cueing attention". Underlying this process is the neurological notion that only a fraction of the information will get focal attention. This priming and cueing of the viewer's attention can be considered as a top-down process in that this selection process is influenced by forms of implicit knowledge that occur "unconsciously and with seemingly little effort" (Shimamura, 2013: 101) . Thus, one can assume that embodied processes are not only directed towards sensory cues that are emotionally gratifying, but also towards sensory cues that already have been selected for attention.
For these reasons, it should be noted that the lack of reference to emotions and top-down processes in the above line of reasoning by no means implies the exclusion of them. Rather, the positioning of EST as a possible solution to the above problem presupposes the workings of both components. 9 Undoubtedly, it would be interesting, albeit outside the scope of this article, to further elaborate on these points.
It is through the ES system, then, that we will now illustrate that film viewers are able to attribute subjective states to fictional characters in film. They are able to do so, because these states are metaphorically and metonymically embodied in the cinematic form in such a way as to activate the viewers' own sensory-motor experience world.
Embodying character subjectivity in cinema When speaking of fictional minds or fictional subjectivity, we refer in this article to the inner life and the personality of fictional characters (see, for example, Eder, 2010; Reinerth and Thon, 2017) . It involves such mental faculties as perception, cognition, evaluation, motivation and emotion. The property domain of the mind distinguishes itself, as Eder (2010: 24) argues, from other anthropological categories of characters such as corporeality (for example, external appearance, body language) and sociality (for example, social roles, power, status, and so on). The grounding problem of fictional subjectivity, then, amounts to the problem of how viewers are able to attribute mental states to characters given that these states are essentially abstract in nature. In what follows, we propose the embodied model of this article, as a solution to this problem. Consequently, this first requires that we narrow down the three central questions of our model as follows:
(1) How are subjective states embodied conceptually? Which metaphors and metonymies do we use to conceptualize the mind?
(2) How are the embodied solutions, as proposed at the conceptual level, embodied at the cinematic level? (3) How are viewers able to "read" these embodied states in the cinematic form, on the basis of their own neurological embodiment?
Because the target domain of fictional subjectivity is still too broad, we will subject each question and corresponding level of analysis to two of its specific categories, namely visual perception and emotion. It goes without saying that a discussion of the first question alone would take an overview of an extensive body of research in the field of cognitive linguistics. For our purpose it is, therefore, enough to summarize some of its main findings. The second and third question will be assessed through the analysis of some concise film scenes.
Case-study 1: embodying character perception Conceptual level. Evidence in cognitive linguistics often seem to broadly support five conclusions regarding the different ways people tend to talk about the mental faculty of perception (here defined as a relation between an object perceived O and a perceiving subject S) (see Fig. 4 ). First, humans tend to take the physical instrument of perception (for example, eyes, ears) as standing for the mental activity of perception as a whole (for example, seeing, hearing) (for example, "Keep an eye on him"; "Keep your eyes open"; "I cannot believe my ears"; "Walls have ears") (Barcelona, 2002; Yu, 2003 Yu, , 2004 Yu, , 2008 Hilpert, 2006; Yamanashi, 2010) . Second, humans tend to understand perception metaphorically in terms of spatial contact between S and O, whether or not accompanied by additional movement from O to S (reception) (for example, "A comet came into my sight"), or vice versa, from S to O (touching) ("My eyes picked out every detail of the pattern") (Lakoff, 1995: 139; Yu, 2004: 676) . Third, humans tend to speak of their perceptual fields in terms of containers ("The ship is coming into view"; "That's in the centre of my field of vision"; "There's nothing in sight") (Lakoff and Johnson, 1980: 30) . Fourth, humans tend to use their knowledge about the conceptual domain of perception, in turn, as a source domain for the conceptualization of higher mental functions such as knowing, thinking and understanding (for example, "I'm trying to see what you are saying") (Lakoff and Johnson, 1999: 393-399; Yu, 2003 Yu, , 2004 Gibbs, 2005: 97; Johnson, 2007: 165) . Moreover, because this knowledge is in itself based on metaphor and metonymy, it has been pointed out that the same source domains of perception (for example, movement and physical contact) also have an essential role in how people conceive the higher faculties of the mind (for example, "How did you reach that conclusion?"). Fifth and last, scholars have also stressed the conceptual significance of perception for the way humans conceive the target domain of time Johnson, 1980, 1999; Boroditsky, 2000; Gentner, 2001; Gentner et al., 2002; Evans, 2003; Núñez and Sweetser, 2006) . For instance, linguistic evidence shows that humans tend to map the location of the object perceived onto the time event (past or future) ("Christmas is approaching"; "We are approaching the end of the year").
Formal level. Elsewhere (Coëgnarts and Kravanja, 2014b , 2015b , 2016a we have argued that film is similarly capable of eliciting the conceptual solutions, as raised above, to express the characters' subjective experience of seeing. It is through the forces of cinema (for example, framing, editing, camera movement) and the formal density they impose onto the first-order reality, that we have claimed, that the viewer is prompted to see a fictional character (S) and the object of his or her perception (O) as spatially connected to each other, and by further metaphorical extension that S sees O. This spatial connection between S and O takes the form of a mapping in which the inferential logic of one or more image schemas, as forced cinematically, are extended to structure the inferential logic of perception (that is, the relation between S and O). To illustrate this, let us consider two dynamic scenes of visual perception, respectively, taken from two films of Alfred Hitchcock: Shadow of a Doubt (1943) and Notorious (1946) (see Fig. 5 ). 10 In the first scene, the viewer shares the point of view of the murderer Uncle Charlie (Joseph Cotton). The film shows the heroine (Teresa Wright) as she comes down the stairs, displaying to her uncle the emerald ring he has given to her, and which Charlie now wants to repossess as the initials of one of his victims engraved on it, exposes him as the Merry Widow killer. In the second scene, the viewer shares the point of view of the heroine Alicia (Ingrid Bergman). The camera reveals the keys of the mysterious wine cellar as they are lying on a desk in the middle of her Nazi husband's room.
In both cases the same propositional content (that is, the idea of "a character S seeing an external object O") is instigated cinematically by connecting S and O spatially through a combination of two cinematic resources: editing (the point of view (POV) structure) and camera movement. As argued in Kravanja (2014b, 2015a) , this kind of structure can be analysed as a cinematic manifestation of three conceptual mechanisms: (1) the metonymy EYES STAND FOR SEEING, (2) the metaphor VISUAL FIELDS ARE CONTAINERS and (3) the metaphor PERCEPTION IS TOUCHING. The first two mechanisms are embedded cinematically in the cinematic concept of the POV shot. The objective medium shots of Uncle Charlie and Alicia can be conceived as metonymical in that the vivid representation of their eyes and the bodily direction of their heads automatically trigger the idea in the viewer that they are looking at something outside the filmic frame. The following shots, showing what the characters are actually looking at, can be conceived as metaphorical extensions of the CONTAINER image schema. The space inside the container of the filmic frame is attracted to represent the visual fields of Uncle Charlie and Alicia. The outside, on the other hand, is mapped onto the areas they are not visually interested in. The second metaphor of vision is elicited cinematically by gradually moving from their full visual fields to the objects of their attention. Underlying this transition from long-shot to close-up is an extension of the SOURCE-PATH GOAL schema with the source and the goal as being, respectively, mapped onto the locations of S and O.
In later work (Coëgnarts and Kravanja, 2016b) we extended these insights even further by arguing and demonstrating that these kinds of cinematic conventions for embodying character perception often lie at the base of the expression of the characters' higher intentional acts such as remembering, desiring and knowing, in which the object perceived by the character can be mapped onto the object of his intentional act (for example, the memory, the object of desire, the idea). Likewise, one could argue that the two scenes above do not only exemplify the characters' perception of seeing O, but also their desire of physically grabbing O, especially as the camera movement evokes a structure that mimics the characters' potential approach to O (see also Gallese and Guerra, 2012: 200) . However, in order for the viewer to anchor additional higher-order meaning to the perception of characters, often further contextual information is needed. This is especially the case with flashbacks that are introduced through the perception of characters (see, for example, Coëgnarts and Kravanja, 2015b; Coëgnarts et al., 2016) . To judge whether or not the perceived event by the character is temporally discontinuous (for example, to map O onto the past), one has to have perceived the content of the event before (equally through a prior filmed event or, differently, through textually channelled information). It is here that we touch upon a crucial difference between the mapping of image schemas onto perception, on the one hand, and the mapping of perception onto higher aspects of character subjectivity, on the other hand. In the first mapping, no additional knowledge is required. The audience can immediately verbalize their viewing experience as "We see a character S looking at something O". We instantly arrive at this conclusion by virtue of the facial behaviour of S, and the contact between S and O, which is imposed upon the images cinematically by the application of various resources (for example, the POV shot, camera movement). In the second mapping, by contrast, this direct access is more complicated. We cannot directly verbalise our perception of the scene in terms of "We see a character S looking at the past O". To connect the object of the character's perceptual state with the higher mental state of a memory, we have to rely on knowledge that was already stored in working memory.
Receptive level. Having examined how cinema is equally capable of expressing the embodied solutions of the conceptual level in a purely non-verbal way, we are now able to examine the effects of these formal manifestations on the viewer's sensory-motor system. If we assume that ES mechanisms are neurologically responsible for the way audiences interpret the scenes above in terms of character subjectivity, what, then, are the sensory-motor cues that cause the triggering of these mechanisms? Considering the sensory-motor descriptions of both scenes, one can identify two important levels of ES. First, there is the embodied level of acting: the characters' facial expressions cause the audience to activate the same neurons as if they were performing the same expressions of the characters themselves. Consequently, because humans tend to see these particular facial expressions metonymically as standing for the mental activity of perception as a whole, it follows that audiences tend to "read" such scenes as instances of character perception. Second, there is the level of film style: in both scenes camera movement elicits a particular sensory-motor structure (the SOURCE-PATH-GOAL image schema) that recalls and simulates the experience world of the viewer. As Gallese and Guerra (2012: 202) observe, there are two distinct simulation processes at work here (see also Guerra, 2015: 148) . First, there is the simulation process of approaching the objects of character perception (the ring and the keys). Second, there is the simulation process of grasping the objects triggered by the activation of the viewer's canonical neurons. The simulation of approaching the objects brings them within the viewer's simulated peri-personal space. As such the ring and the keys become potentially graspable objects. Consequently, because humans tend to map this sensory-motor knowledge metaphorically to structure the concepts of the mind (for example, perception, desires), it follows that the viewers are able to comprehend the scenes in terms of character subjectivity.
Case study 2: embodying character emotions Conceptual level. As with perception, literature indicates various metaphorical and metonymical ways for conceptualizing emotions in language (see Fig. 6 ). For illustrative purposes we will limit ourselves to four common findings. First, evidence coming from both cognitive linguistics (for example, Kövecses, 2000: 134) and expert theories (for example, Ekman et al., 1980; Ekman and Friesen, 2003) supports the existence of a significant metonymical system according to which humans tend to attribute general emotional labels (for example, happiness, sadness, and so on) to specific physiological and expressive responses (for example, heart rate, change in the color of the face, facial expressions). Second, literature (for example, Radden, 1998; Kövecses, 2000) indicates that humans have a tendency to conceptualize their emotions in terms of containers (for example, "I'm in love", "I'm in anger") and the increase of emotional intensity as the increase of the amount/quantity of substance in the container (for example, "I'm full in love") (Kövecses, 2000: 41) . Third, people tend to extend the balance image schema to evaluate the "balance" of their emotional life (for example, Cervel and Peña, 2003: 207) . Fourth and last, evidence supports the existence of an underlying conceptual metaphor that conceptualizes the negative loss of self (for example, when you are seized by anxiety or in the grip of fear) as loss of possession (for example, "He was possessed by the devil, he's in the grip of his past") (for example, Lakoff, 1996: 104) .
Formal level. To illustrate how film is similarly capable of expressing the embodied solutions, as suggested above, in cinematic terms (see also Coëgnarts and Kravanja, 2016c) , let us consider another scene taken from Hitchcock's Shadow of a Doubt (see Fig. 7 ). The scene captures the moment in the film when the heroine makes three unsuccessful attempts to call up her boyfriend for help against her Uncle Charlie. Each attempt is rendered in a single static image, each one different in style and appearance than the other images. In the first image, the framing of the shot is in balance. The camera is on the same level and height as the subject; the horizon inside the frame is parallel to the horizontal edges of the frame and perpendicular to the vertical edges of the frame. The camera is close to its subject. Charlie fills in the available space inside the container of the frame. Her facial expression and tone of voice reveal, in a metonymical way, a state of emotional anxiety. In the second image, however, after her second failed attempt to call him, we see a change in this balance. From a greater distance, the camera now looks down at Charlie. In this transition from medium shot to long shot, one can see the workings of the LOSS OF SELF IS LOSS OF POSSESSION metaphor. As hope of his coming fades away, she loses her control over the space inside the frame. Moreover, she is framed in such a way as to give the impression that she is captured between the two pillars belonging to the inside interior of the house (a frame-within-a frame configuration). She now is in the grip of fear. Her ability to move freely is even more ARTICLE PALGRAVE COMMUNICATIONS | DOI: 10.1057 DOI: 10. /palcomms.2017 diminished by the presence of the staircase in the third and last image. It visually recalls such linguistic expressions as "to be held behind bars". The height and level of framing in this shot are even more distorted in comparison to the previous shot. The camera has distanced itself even further from the subject, thus giving the impression that she is being watched by someone else (Uncle Charlie?). Notice how carefully construed the scene is in terms of eliciting the intended emotional state of the heroine. Because the camera is distancing itself from the subject, one would expect that it would be harder for the viewer to infer the emotions of the character. After all, if the camera is further away, we are no longer able to read the emotions from her face. However, the contrary is true, by the forces of filmmaking the film is able to communicate and embody her intense negative emotional state in a purely visual and metaphorical way.
From this perspective it is worthwhile to compare the scene from Shadow of a Doubt with another cinematic evocation of the emotional life of a fictional character, this time taken from David Lean's Brief Encounter (1945) (see Fig. 7 ). The scene describes the moment at the end of the film when Alec, a married doctor, bids her lover Laura, a married middle class woman, goodbye by touching her shoulder for a last time. After he has left the room, the camera centers on Laura's illuminated face as she listens to the sound of his departing train. As the roaring sound of the train increases in volume, the camera tilts to the right, causing the horizontal image to slowly move counter-clockwise. As with Shadow of a Doubt, the BALANCE image schema is extended to structure the inner life of the heroine. Stylistically, this extension is made possible by the tilt function of the camera: by rotating the moving camera in a vertical plane, the horizontal image starts slowly to move counter-clockwise, thus suggesting a feeling of physical, and by metaphorical extension, emotional imbalance. However, in contrast to the scene from Shadow of a Doubt this emotional intensity is not additionally expressed by distancing the camera from the subject, but by gradually moving closer to the subject's face. As we have argued in Coëgnarts and Kravanja (2016d: 127) metaphor. The starting point of the movement (that is, medium shot) can be mapped onto the non-or less intense emotional state of Laura ("there is still space in the container for the character to move freely in the frame") and the ending point (that is, close-up) can be mapped onto the intense emotional state ("less space: Laura's face is restrained in the frame").
Receptive level. When evaluating the two scenes from above from the perspective of their effects on the brain's sensory-motor system of the viewer, one can hypothesize at least three important types of activity. First, there is the visual impression of moving further away from the subject or moving closer to the subject. Shadow of a Doubt reaches the first effect by cutting straightaway from medium shot to long shot (thereby eliminating the various intermediate locations between starting point and ending point). Brief Encounter, by contrast, reaches the second effect by moving the camera from medium shot to close-up (thus showing the intermediate locations between starting point and ending point). Second, there is the elicited effect of changing the balance of the scene by altering the level and/or the angle of the shot. Third, there is the role of facial expressions, especially with regard to Brief Encounter. From the conclusions drawn from EST it can be assumed, then, that each of these descriptions have an important role in the activation of the of the sensory-motor regions of the viewer's brain. Consequently, since these brain regions are believed to have an important role in the characterization of conceptual knowledge (see, for example, Gallese and Lakoff, 2005) , it can be further assumed that the actions seen on-screen are equally of importance in the viewer's inference of the emotional content of both scenes.
Conclusion
This article proposes a unified embodied model for understanding meaning in film based upon two influential theories of embodied cognition: CMT and EST. Both theories were attracted for the purpose of addressing two key questions, first, "How do films convey conceptual meaning to the viewer?" and second, "How is the viewer able to infer this meaning from the evidence provided by the film?". In positioning the conceptual framework of CMT as a possible answer to the first question, we were faced with the ontological challenge of reconciling the conceptual nature of metaphor with the non-conceptual nature of cinema. A plausible resolution to this paradox was obtained by considering the significant role of film form. It was argued that cinematic devices such as camera movement and editing are able to structure the first order world in such a way as to enable a process of metaphorical mapping in which the inferential logic of image schemas is appropriated to express conceptual knowledge. This claim was further supported and illustrated by two cases of character subjectivity, namely, character perception and character emotion. Both categories of the (fictional) mind were shown to be grounded in structures of sensory-motor knowledge. How, then, are audiences able to resonate with these structures, given that they are not performing those activities themselves during the act of viewing the film? It is in addressing this second paradox that EST was brought into play. It was argued that viewers are able to connect up with these structures (and thereby with the meaning they embody), because simulation mechanisms in the viewer allow for such connections. For instance, the reason why viewers are able to attribute mental states to characters is because there is a distinctive matching or correspondence between their own experience world and the way the mental states of the characters are embodied in film through such resources as film style and acting. Viewers are able to infer the meanings (for example, about character subjectivity) from the cinematic form, because they embody the knowledge that filmmakers use to impose those meanings artistically. This article, however, is not without its limitations. First, given the ambition of combining two theoretical frameworks, the set-up of our article is unavoidably schematic and hypothetical in its treatment of the various relations between the three core concepts of our article (embodied metaphor, ES and cinema). Nevertheless, in adopting such a schematic approach, this article hopes to have provided the reader with some theoretical anchor points and promising avenues for further (more empirically driven) research on the implications of the interdisciplinary paradigm of embodied cognition for the study of film. Second, our article might wrongly give the impression that language only has a marginal role in the viewers' assessment of the meaning of a particular filmic expression. It is true that the examples analysed in this article do not rely heavily on linguistic input. The viewer can almost immediately verbalize his or her film experience in terms of "I see a character in the act of perception" or "I see a character in emotional distress" without much further verbal aid. This, however, by no means implies that language is not essential. On the contrary, as we have stressed elsewhere Kravanja, 2015b, 2016b) , language more than often is crucial in guiding the viewer in his or her interpretation of the embodied non-verbal cues. Especially in cases where the viewer is supposed to "see" the scenes of character perception, in terms of higher mental functions (for example, knowing, remembering) the role of linguistic cues becomes particularly manifested. Moreover, it is the conviction of this article that one first has to consider the analytic and embodied structure of these modest examples before one can clearly look into the underlying structure of more complex cases of meaningmaking in cinema, as encountered, for example, in European modernist cinema (Kovács, 2007) or puzzle films . Especially, as the latter complex cases are more than often build upon the impediment of the former simpler cases (see also Coëgnarts et al., 2016) . Third and last, one could make a similar point of criticism with regard to the paper's lack of interest in the aural dimension of meaning-making in cinema, which, for lack of space, was excluded from this study. 11
